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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which isjiigh jnjight 
utilization efficiency , capable of displaying clearly, and also capable of 
driving in high time-division. 

CONSTITUTION: A short pitch cholesterjcjiquidxr^ 22 r eflec ts 

a light of a particular wave length (for example, red) in a specified ^ 
rotational direction, and t ransm its a light in reverse direction. Utilizing this 
property, a color selection jrie ans J O is structured with the cholestericjiquid 
cr ystal la yer.22 which is not provided with an electric field application 
means for display control tojrjmsi^itjy^ 

direction ofjijight of a specified wave length, and reflectsthe circularly 
polanzatLonJn the direction opposite to the specified direction. Then a light 
trcmsmitt^d or reflected hy the color selection means _ \Q is transmitted 
through a liquid crystal layer 3 to switch over the polarization state by 
transmitting it as it is in circularly polarization by electric field or 
transforming into a straight polarization, etc. The transmitted light is led 
into a layer 4 to select a polarization mode, and display is made by 
displaying with a light of specified wave length or shielding all light beams. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the LCD using wavelength-selection nature. 
[0002] 

[Description of the Prior Art] It had from the former the advantage in which power consumption was small and an electric 
field effect type liquid crystal display could constitute a thin drop. Although the most typical thing of such a drop pinches a 
chiral pneumatic liquid crystal layer which is shown in JP S 51-13666,A with a crossed Nicol, if a viewing angle is not a 
penetrated type again narrowly, practical contrast will seldom obtain it. This is the fault mainly produced by the optical loss 
and the yjewing-angle depe ndenc y of a polarization shaft by the_pgjadzjng-plate, in^ordexJo improve responsibility^nd^a 
viewing-angle dependency, also in the display which enlarged **** of a pneumatic layer and used birefringence nature, 
generally an optical loss exceeds 50% and an optical loss increases further with a VCF in a color display. And in a penetrated 
type display, a lighting means is needed for a tooth back, about [ that a drop becomes thick ] or power consumption becomes 
large, and this reduces the advantage of a liquid crystal display. 

[0003] On the other hand, the liquid crystal display of the so-called guest hosttype which adds a color, or a white tailor type 
is in a chiral pneumatic liquid crystal. Although its color is vivid and tfie"color which gets used to a liquid crystal molecule is 
required for it in order that this may restrict the electro-optics-property that a color is peculiar to liquid crystal, the 
combination of the liquid crystal which has the property which was electrically excellent with such a color has not resulted in 
practical use. Although there is also a proposal of the diolesteric-liquid-crvstal d rop of a short pitch which uses the tinction 
phenomenon by the temperature dependence of liquid crystal for a display, the drop to which improvement in the speed of a 
color stability and a display speed is satisfied is not obtained. 

[0004] Although there are some which furthermore use light scattering by the focal conic organization or the Williams domain 
organization and the reflected type display is also possible, in order to use the electro-optics-effect depending on the natural 
chiral capacity of liquid crystal, the force which restores the status of a basis after electric-field elimination has only the array 
performance which the liquid crystal itself has, and is slow. [ of a speed of response ] Although what shuts up and 
encapsulates liquid crystal to the macromolecule resin of the three-dimensions network-porous material which can also be 
called this enhancement is shown in ****** the official report of No. 502128 [ 61 to ], JP,62-223 1,A, etc. A vivid color 
display to which there is little change of the amount of light transmissions which liquid crystal controls for a resinous 
principle, contrast is low, the color of a light filter is further observed always and palely with the transmitted light and a resin, 
and the saturation of a lighting fraction becomes [ an astigmatism LGT fraction ] high with an achromatic color at the time of 
a color display was not able to be performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, it is actual that the high LCD of the optical use luminous efficacy which can 
change with practical use that an idea is wonderful in the use luminous efficacy of light being very low in material or since 
there are many technical probrems which should solve others does not exist in which liquid crystal. 
[0006] 

[Means for Solving the Problem] this invention is what accomplished change of a polarization method paying attention to 
using for a display in order to use specific wavelength very efficiently in view of such a point. The cholesteric-liquid-crystal 
layer without the electric-field impression means for a display control which is made to penetrate the circular polarization of 
light of the predetermined orientation of the light of specific wavelength, and reflects the opposite circular polarization of 
light of the predetermined orientation, A laminating is carried out to the liquid crystal layer with an electric-field impression 
means by which transparency selectivity was given for the light penetrated or reflected by the cholesteric-liquid-crystal layer 
by the electric field. 

[0007] Moreover, the color selection layer to which the circular polarization of light is respectively carried out to the 
wavelength of a plurality [ this invention ], It is what prepared the liquid crystal layer with a retardation which a laminating is 
carried out to this color selection layer, and changes the circular polarization of light into the linearly polarized light by the 
existence of the electric field, and the selection layer which makes light penetrate alternatively according to polarization of the 
output light of this liquid crystal layer. The color selection layer which consists of a VCF layer which is united with the liquid 
crystal layer which makes the circular polarization of light of the light of specific wavelength carry out in the predetermined 
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orientation by passing direct, reflex, or a birefringence layer, and makes it penetrate more preferably, and its liquid crystal 
layer, or a laminating is carried out, and shades to non-specifying wavelength, The selection layer which penetrates a 
predetermined polarization light of specific wavelength, and the liquid crystal layer which changes the circular polarization of 
light of the predetermined orientation to predetermined polarization by the existence of the electric field arranged between the 
aforementioned color selection layer and the aforementioned selection layer are provided. Or the color selection layer which 
makes the light of the specific wavelength which the circular polarization of light was made to carry out in the predetermined 
orientation, was reflected in it, and penetrated the light of specific wavelength penetrate again as circular polarization of light 
of the predetermined orientation by making reflex or a birefringence layer penetrate, The liquid crystal layer which changes 
the reflected light of this color selection layer to the predetermined polarization in the existence of the electric field, and the 
selection layer which ****s light which comes out of a liquid crystal layer with the polarization mode are provided. 
[0008] 

[Function] Red, blue, and each green light are made into the circular polarization of light in the status that there is no almost 
absorption in a color selection layer, by this, in case a liquid crystal layer is passed, it is still the circular polarization of light, 
or is changed by the existence of the electric field at the linearly polarized light, and it is taken out in the status that there is no 
almost absorption of the light of one polarization status in a selection layer, and the light of the polarization status of another 
side is intercepted efficiently. 
[0009] 

[Example] The principle of this invention is first explained using drawing 1 . It is the color selection layer to which 10 carries 
out the circular polarization of light respectively to two or more wavelength in drawing 1 . For example, respectively different 
specific wavelength, the red who is specifically the three primary colors of light, blue, and the color selection field 2 which 
receives green align. The^oloLS-eLe£tion^dd 2 consists of a layered product of the VCFJ ayer 23 which consists o f two color s 
other than the selection color^of red, blue, the red that intercepts light other than the cholesteric-liquid-crystal layer 22 to 
which the circular polarization of light of the light of each specific green wavelength is carried out, and its specific 
wavelength, blue, and the green cholesteric-liquid-crystal layer 22. 

[0010] 3 is the liquid crystal layer by which the laminating was carried out to the color selection layer 10, and the liquid 
crystal layer 3 is the thing which makes light penetrate with the circular polarization of light when there are no electric field, it 
has a retardation which changes the circular polarization of light into the linearly polarized light and the electric field are 
given. For example, the so-called twist pneumatic (TN) liquid crystal layer, the super twist pneumatic (STN) liquid crystal 
layer with the large twist angle on a spiral of a liquid crystal molecule, Or what combined these liquid crystal layers, the 
so-called active matrix elements, such as TFT and MIM, or the active matrix substrate can be used, and the electric-field 
impression means 32 which consists of a transparent electrode on both sides of liquid crystal 3 1 is arranged. 
[001 1] Since the light of the reverse-rotation circular polarization of light is reflected and light and darkness become clear 
much more most preferably so that it may mention later although 4 is the selection layer which makes light penetrate 
alternatively according to polarization of the output light of the liquid crystal layer 3, for example, a linearly polarized light 
plate, a circular polarization of light plate, etc. can be used, it is good to constitute from a cholesteric-liquid-crystal layer 22 of 
the color selection layer 10. 

[0012] In addition, for the sake of the convenience of a principle explanation, in^e-CQlQcs.elecfimiJay.etlO, the reflecting 
plate 5 shall be isolated and formed in the opposite side of the liquid crystal layer 3 of the cholesteric-liquid-crystal layer 22, 
the light source is arranged between this reflecting plate 5 and the color selection layer 10, and this light source 6 has 
illustrated the transparent thin film-like white surface light source which consists of the thin film-like EL pinched by the 
transparent resin sheet with the transparent electrode. 

[0013] A red light is taken for an example and the cholesteric-liquid-crystal layer 22 and the selection layer 4 make the light 
of the red (example: wavelength of 610nm) right-handed circularly polarized light penetrate in such a configuration, the light 
from the light source 6 -- direct — or, although it reflects and incidence is carried out to the color selection layer 10 Since a 
short pitch cholesteric liquid crystal reflects the light of the predetermined orientation to the light of the wavelength chosen in 
the spiral pitch, and makes the light of the predetermined orientation penetrate and the light of other wavelength regions is not 
affected as known better than the former The light which carried out the right-handed circularly polarized light among red 
light penetrates, and reflects the light of the left-handed circularly-polarized light, and the light of other color wavelength is 
shaded in the VCF layer 23 of a color selection layer by the cholesteric-liquid-crystal layer 22 of the color selection layer 10. 
Since it is reflected by the reflecting plate 5 and the phase inversion of the light of the red left-handed circularly-polarized 
light reflected in the cholesteric-liquid-crystal layer 22 is carried out in reflex, it turns into the right-handed circularly 
polarized light, and penetrates the color selection layer 10. Thus, although the light of a great portion of red penetrates the 
color selection layer 10 and it results in the liquid crystal layer 3, since retardation adjustment of this liquid crystal layer is 
carried out, only pi progresses at the time of the non-electric field, and a phase serves as left polarization at it. And since a 
retardation is broken down at the time of electric-field impression, the liquid crystal layer 3 is penetrated with dextroposition 
light. And since such light is the light of the opposite direction of wavelength going as which it was chosen in the selection 
layer 4 at the time of the non-electric field, they is reflected, the color of a display turns into an achromatic color (black), it is 
penetrated at the time of the electric field, and the color of a display turns into red. 

[0014] Thus, the circular polarization of light of the predetermined orientation of the light of specific wavelength is made to 
penetrate, and an electric-field impression means for a display control to reflect the opposite circular polarization of light of 
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the predetermined orientation can perform a high display of the use luminous efficacy of light by the cholesteric-liquid-crystal 
layer which it does not have, and the liquid crystal layer with the electric-field impression means by which.the laminating was 
carried out in the light penetrated or reflected by this cholesteric-liquid-crystal layer so that transparency selectivity might be 
given by the electric field. 

[0015] Although [ advantageous ] it says that the color selection layer 10 is a thing with consideration to the color filter by the 
color or the pigment, and the above-mentioned VCF layer 23 can be shaded over a large wavelength region, and mixes two or 
more color pigments to an optical hardening type base material etc. again, and it can form it with a sufficient pattern precision 
in an above-mentioned example although it was explained to be the layered product of the VCF layer 23 which consists of the 
cholesteric-liquid-crystal layer 22 and two colors, it does not restrict to this. For example, you may unify the VCF layer 23, 
without constituting from an another cholesteric liquid crystal with the wavelength-selection nature of the orientation of a 
reverse rotation, and carrying out the laminating of these, or it has wavelength-selection nature in the wavelength region 
different from the cholesteric-liquid-crystal layer 23. Therefore, **** of the color selection layer 10 constituted from a VCF 
layer which is united with the cholesteric-liquid-crystal layer which makes the circular polarization of light of the light of 
specific wavelength carry out in the predetermined orientation, and makes it penetrate by passing direct, reflex, or a 
birefringence layer, and its liquid crystal layer, or a laminating is carried out, and shades to non-specifying wavelength will be 
good. Still such display may have the shading layer 24 between the color selection fields 20 or between pixels, as shown in 
drawing 2 . 

[0016] Moreover, the liquid crystal layer 3 is what has been arranged between the selection layers and color selection layers 
which penetrate a predetermined polarization light of specific wavelength. That what is necessary is just to carry out the duty 
which changes the circular polarization of light of the predetermined orientation to predetermined polarization by the electric 
field In the projection which takes charge of one color and displays in one cell combining this, every color The relation 
between the color selection layer 10 and the liquid crystal layer 3 in red can use what is shown in drawing 3 that what is 
necessary is just to carry out retardation adjustment for every cell, and the property of the liquid crystal layer 3 can use the 
thing with wavelength-dispersion nature, and is desirable. However, retardation adjustment will become easy, if the 
laminating of the phase compensation plate 33 which consists of an extension resin sheet corresponding to the stripe etc. is 
carried out to the liquid crystal layer 3 and it is used together, when displaying the three primary colors in one cell (for 
example, as shown in drawing 2 when giving the stripe-like color selection field 20). 

[0017] Moreover, the light source 60 is not restricted to EL mentioned above, uses the light guide plate which consists of 
transparent acrylic resin which has arranged the cold cathode tube on the side face, and can use what stuck the reflective 
sheets 50, such as aluminum, on the rear face. It is also possible to use the abbreviation punctiform light sources, such as a 
halogen lamp, by furthermore making a reflecting plate 5 into a curved surface in a projection method. 
[0018] Now, the cholesteric-liquid-crystal layer 22 of the color selection layer 10 mentioned above For example, the 
polymer-liquid-crystal material with a cholesteric layer which is shown in JP,57-165480,A or JP,61-137133,A can be used, 
for example, when an acrylic machine and a cholesteric liquid crystal use for a siloxane ring the thing which performs 
combination with other rings and which was combined with the periphery by turns, for example Although the electric field are 
not impressed while displaying this cholesteric liquid crystal, since the cholesteric orientation of a spiral must meet the optical 
axis Make -OH base add to an acrylic machine in order to raise the adhesion with the support substrate 1 1 of the color 
selection layer 10, or It is desirable to consider to enclose a polymer liquid crystal in having made the cholesteric dielectric 
anisotropy combined with the siloxane ring specify in performing an intention by the electric field or the magnetic field, for 
example, having made the dielectric anisotropy negative, and having impressed the electric field in the thickness orientation 
the cholesteric first stage etc. 

[0019] Moreover, the cholesteric-liquid-crystal layer used for the color selection layer 10 or the selection layer 4 has 
wavelength-selection nature by the cholesteric pitch. What is necessary is just to blend the cholesteric liquid crystal from 
which a pitch is different so that a predetermined color can be chosen in such a cholesteric-liquid-crystal layer, since 
temperature dependence can be made small by designing pertinently extraordinary-index no(T) ne(T) temperature dependence 
spiral pitch P (T) since an extraordinary index ne (T) is proportional to the temperature dependence of liquid crystal 
order-parameter S (T) or additive property is realized. It is good as for combination of the single cholesteric-liquid-crystal 
layer which mixes the cholesteric liquid crystal adjusted so that it might do still in this way and color selection might be 
performed to red, blue, and green wavelength so that each color selectivity may not be spoiled, and has three 
wavelength-selection nature, and the VCF layer which chooses the transmitted light. 

[0020] Furthermore, since the cholesteric-liquid-crystal layer 22 has temperature dependence in a cholesteric pitch, although 
the wavelength-selection nature of a color selection layer also has temperature dependence and can make temperature 
dependence small by liquid crystal design as mentioned above by the principle of a Bragg reflection, it may not be able to do 
temperature dependence sufficiently small by color tone ready others. For example, the wavelength-selection nature of a 
cholesteric-liquid-crystal layer makes 610nm - 630nm light penetrate at a room temperature to 620nm**10nm to red, if the cut 
wavelength of a VCF layer is 590nm or less. Although there is instead of [ no ] in the width of face of the wavelength chosen 
being the light of the width of face of 20nm of abbreviation even if it carries out a temperature change, since it will be 
alternatively penetrated out of a wavelength region 590nm or more For example, if **30nm was shifted as opposed to the 
temperature change, at a certain temperature, it becomes the color display containing 590nm, and in a certain temperature, it 
becomes the color display containing 650nm, and, also with the naked eye, change of a foreground color is recognized 
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clearly. 

[0021] What is necessary is for that to make large wavelength-selection nature of a cholesteric-liquid-crystal layer, and just to 
narrow wavelength-selection nature of a VCF. If it says in an above-mentioned example, since a man's color differential 
threshold has a bad discrimination in red, green, and blue and is 3-10nm to lnm of the differential thresholds of other 
wavelength If cut wavelength of a VCF is set to 610nm or less and 630nm or more and wavelength-selection nature of a 
cholesteric-liquid-crystal layer is set to 620**30nm Although wavelength-selection nature is changed, maintaining the width 
of face of 60nm of abbreviation to a temperature change, the 620**10nm light in it will pass a color selection layer, and most 
change of a foreground color is not observed. 

[0022] Now, although each above-mentioned display explained the penetrated type to the example, it can be constituted also 
in a reflected type. The reflecting layer 26 which will be having mentioned above from the same cholesteric liquid crystal as 
the phase plate 25 which consists of the phase contrast film or liquid crystal layer which has the retardation to which only pi 
advances a phase in the rear face of the same cholesteric-liquid-crystal layer 22, and the cholesteric liquid crystal 22 which 
had the black shading layer 27 of optical-absorption nature in the rear face if it explains with reference to drawing 4 is 
arranged. These constitute the color selection layer 12 made to penetrate again as circular polarization of light of the 
predetermined orientation from making reflex or a birefringence layer penetrate the light of the specific wavelength which the 
circular polarization of light was made to carry out in the predetermined orientation, was reflected in it, and penetrated the 
light of specific wavelength, and bring the effect same with having arranged the reflector with the sufficient luminous efficacy 
which has wavelength-selection nature in the rear face of the cholesteric-liquid-crystal layer 22. 

[0023] The polarizing plate 40 as the liquid crystal layer 30 by which retardation adjustment was carried out so that a phase 
might be advanced to the screen side of the cholesteric-liquid-crystal layer 22 only pi/2, and a selection layer which carries 
out the duty of **** is arranged. The liquid crystal layer 30 is what changes the reflected light of the color selection layer 12 
to the predetermined polarization in the existence of the electric field, a polarizing plate 40 **** light which comes out of the 
liquid crystal layer 30 with the polarization mode, and these configurations make the circular polarization of light of the 
predetermined orientation of the light of specific wavelength penetrate. The cholesteric-liquid-crystal layer without the 
electric-field impression means for a display control which reflects the opposite circular polarization of light of the 
predetermined orientation, It is exactly the combination with the liquid crystal layer with the electric-field impression means 
by which the laminating was carried out in the light penetrated or reflected by this cholesteric-liquid-crystal layer so that 
transparency selectivity might be given by the electric field. 

[0024] In such a configuration, only the oscillating orientation is regulated, white ** in the outside of a polarizing plate 40 
penetrates the liquid crystal layer 30, and only the light to which the circular polarization of light of the red was carried out in 
the cholesteric-liquid-crystal layer 22 is reflected very efficiently. It is because it is applied to reflected light flux and the light 
of other wavelength is absorbed by the shading layer 27 by being reflected, the light of the red right-handed circularly 
polarized light penetrating the cholesteric-liquid-crystal layer 22, and carrying out circular polarization of light hand-of-cut 
inversion of multiple times, when the light red did [ light ] the left-handed circularly-polarized light to it being efficient is 
reflected here. Thus, the bottom light of the circular polarization of light is in the liquid crystal layer 30, since it is changed 
into the linearly polarized light and it is still the circular polarization of light if it is shaded with a polarizing plate 40 and there 
are electric field, a polarizing plate 40 is penetrated at the time of the non-electric field, and it displays red. 
[0025] 

[Effect of the Invention] Like the above, since the electric field are not impressed to the liquid crystal which uses the light of 
the wavelength region effectively paying attention to the light of a specific wavelength region, and moreover uses 
wavelength-selection nature if it is in this invention, high level technique can use electric responsibility etc. as it is by the 
liquid crystal layer which carried out the laminating, and it can display the bright high time-sharing drive with sufficient color 
contrast. 
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y s 6 K5te«*tt**;-r a . * u THBaaiam tfior fci±wa*f » &aift s s c t k * y mfejifa k r ®^ 

tt. 1ffi£im*WL&£m£\,. i*ittaw»W<4 **T»ii*-fr4ttMt*©«MtH«bSft*»U 

5»^y **fg»SA^#<3&y, «a«^«©j£ms: <»±«wsft^p«s»sjc^LTii3te-rs7-r;i/*-ji 

««tSt»©T'*5, 50 fc^63&5ftSWJgi:, ^&n©m^©fli^s:aa 
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[0008] 

IfflA] cJUcfcy, *, «©#*©&&, 

*imr&mztui®mte&* y n**©* & 
y stfH^icgife;***: y s*,, wwit— #©«*« 
«©**%«Rft®*^tt«-eftyffi$n, 

[0009] 

: 2 2t^O«f^JU^©3fc&«rr5*, *, &©3 
! UX^yy0ttM22©«RftJeW©2fe*&*:a7 

<< iu mis ©mi# * & a -6 . 

[0 0 10] 3l*ftj«RJilOK:flW**lfc*S»T?, 
^(0^^3timi^co^t>^R^^l^^tc^^ 

(TN) KM. ttfi^B^MfchWi, 

;fttf*£ox^-y>rxK*vx-<y2 (stn) « 

M. *&^tt£ft&©«Mfc^*>*0>5TFT\ MI 

y ^xss&ia-frfrfcti^^^fflT-t, Kii3 1 

-So 

[00 11] 4tt«M3©fB**©«M6»cjCC;r*S: 

&a«jiio©=iuxf-0y^*aji22"c 

#teM-a©#«j;^. 

[0012] 3&*jjRaBWi©a5^±, i o 

li. =H/XT , yy^*M2 2©*aJi3©S»ffl!lCjR 

*ttE5**<MUTaa^e>*ir^st>©fcu yeaaiic© 

JR««5 4:fta»yilO©KItcBeHS*i. d©#«6li 
[0013] £©«fc»ftk:jbVT\ WxtfiRfi©y6Sr 
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«fc]&y. 3UXryy^*SJi2 2i:a«JB4tt|B6 
({3|:M6 10nm)' £R»fc©3fe£j&S£-££*>© 

t-ra. 3fcffli6^6©*tti»*fcW;s«Lrfta«ji 

fl»*y*<»&*vt^a«k}K. 

nfc*ft©*C#trBrfeEriflI©3te«:fi«L, Bf**lRl 
©Jft*aBS£-«\ «©*S«©3tetttlBW&#iL&^© 
T\ ft»^10©:3UXxyv*«M2 2»cJ:y. 
*&©3te© "5 -6*R«fc b fcyfittata b£P]iPtefe©ft £ 
10 £ltb, i©MM0^iiM^iO 7 / ;^ -1 2 3 
■ea**#vS. □UXxy*2*M2 2T?£#£*lfc 
jSft©*P3«3*©«W:fi««5"ejR«Sn. £*Mc3o 

»ts. c©*^^ur^«s5»©*ft©w±&ajRJii 

0&S1U Mi3i:55^ C©$£Jf ttl^-x 

>ri/.H >SHfi$*iTv^©-e. 

it*. £«ti:fc*. *brtiJ!LBtt«KH±l/5r— r-r 

->av*%s*ia©-e^fiyfi©**-ettM3S:aia-r 
So -ebTc^e>©3tet±ji*W4jc*?^rj(«J!L©fc* 

20 l±^$iifcaWfiS©3St&ia©3ftT?*S^6S«Sn 

«a*©fci±M*A (no fc*y. «iWKn±38ji$^a 

3K©fett#ftfcJ&3. 
[0 0 14] d©«K. «*»S©3te©»ffe*ia©R« 

3te&»«s-ti\ mfefiri«i©s»0n«ft«:SJrrs, « 

^J^I©fc«?)©m#^P^i^fc^^3 Uvf 

«fiJiiu ttnuxr-yy^fftfiJBJCkorjKfttfctt 
£»b J; y385Ba«ttfi:»fcl*:S <fc ? K« 

jasw©B^^tfft>i*. 

30 [0 0 15] ±JE©Wtcfc^r, ffiMWioi*, 3U 
xf y y £ MM 2 2 2 ft^&rts 7 -r yi/* -1 2 3 
•tMUJl ±»©7-f;i/*-JB2 3l±»3H- 
*fcJ4IB»n<k*fe7-f;i/^-&#itLfc ! b©-e, j£t^ 
iK«K:t»feo TSjfc-r S c: i: *fc3*«ftS!«tt 
»ctlGR©^»&ig£b'<* < ®jfre£ a 

. i:v^^J&fc©T'&£7&\ c:*UcR*fc©-CttJ&t>. 

©»«a«ttS:«foB!l©3 UXrUyf^t'MUt 

40 *><fc<. *fcc*i6&Wi'ta»«;<-tt:^br*i* 

t^o ^t, &J§#Uf 10ti. 4§S«^©3fcSi:tt*fc . 
Ril^ 5 "tirTiaaS 3 u 'J s; ^ ffiSJf -t © 

*SJfKi-*ffc**t=b b < WPWf*»fitc»b 
Tji^1-a ^ >r Ms 9 -Mb -etlfiW" -Sixtfav^ ^^^^ 

£. se>tcroj«4ai»iit 02tcjR-r«k:feajR 
««2 0©H*ib<tiB3llP^tC)g^jii2 4&^br^r 

[0 0 16] *fcftfcJi3tt, ^*J5©»f^©«3teite 

50 &38ja-raja^jgtfea»?j@i:©ratffi®s^fcti0 



(4) 



WWF6-1 30424 



5 

Tz&mm i o s ©bmki*b 3 taw t» © # 

*Mr#, «S»3©4«tt««^tt!E:»o*©d**l 
W^fcCH 2 ©«KX h 7 :/tt©fta&#l# 205: 

ffl-T £ £ u * — r -f V a >«8ltf«5 i: * . 
[0 0 17] *tcfflR6 0\t±&LrcELKmbti&% 

©r < , <a»c#ism<£ mm t Ttvjvm 
[ooi8] $r, HifcM^/iio^nL/Af'j 

y«ii22tt, m^1OTHS57-l65480^ 
&***«iBB6 1-13 7 13 3-§^fc3K£*t*«& 

n u^r y vmzw-o&ftTtii&ttmmmxi*. a 

XltTV y/U»fcn l/Xf'J y 2*fl!ra£EfcHHK:*9 
-&S*ifc%©&#flffl-r4«^fcJ±. ^WJyf 
ISfi&aiR+tcmilLSrBttlPL&v^v^ortiii UXf'J 
y y* ©MtofrlRl tfJMftfc JBo T t ^ ft & & 4n ^ © 
T% #JS^10©$^«ll£©&*H££ft±£* 

u U vif uxr y y 0 ©»mj|* 

£ MP L fc+r SfcSfflKS ££f Af * * if ©E* £ 
-3~£©#W*b^. 

[0019] ftaiwiio^aHRji4tffl^e>n 

-Sni/X-rUy^JSaJll*. 3l/Xf yy0©fcTy*-fc 
J:U»JffliRttfc#-3. d©<fc?fc:il/Xxyy*tta 

iitfil^rtt. UttJeSf^n. (T) #Hfi*-$f-y* 

(t) ©M^fe#tttcjtW5©r*, ntJg 

»no (T) . n. (T) , KMie^P 
(T) &a«Ki»Srt-4c:i:-caKftStt&/J^<r' 

fes^(±Anrttt*wy^-o©-cm*©fi*»a«-c* 

-5 J: 3 K t? y ^©Hfc -5 n V t^t y v 0 tt£ * 7 U > K 
-rfttf£^ 0 $€»tcttd©i;3u:LT*, »©»£ 
K#brfia««:f55 «k e> KBMLfcii l/Xr'Jy^ 

s&-en-rn©fia«tt)&**3a:*3*ift^ j: 3 u 

3 -D©aiSl*?tt Sr^om-© n V xf y y # 
[0 0 2 0] 3&£3UXf-ys/0«J&Ji"2 2l±, 
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xryy^©tTy^tcia«tt#ttA*4©-c, y^y^ 
±iE©<k e> im^mnwMm^t < r- 

£ a *\ ft MB* ©ttTS«tt«ptt*H^^ £ < r £ & 

»■©««■««# 620nm±10nmlC»bt7-f 
^-■©AyMtt*!5 9 0 nmJg*Tl?fc*lUSaB-C 
6 10nm~63 0nmO[))tOT^, 3B8SMfcbr 
t»aWS^««ft©1itt«2 0 nm©iff©3fe-Cfe-5C:i: 
10 ic«*>y tf#l>#5 9 0 nm£Lh©a»«©i*J)&»6a« 

f$icig$£ftac:*:K&&©r. mtffiBSEfbfctfu 

Tmtf±3 0nmi/^ hbfc^-rnif, ££&gr'l± 
59 0nmS*tfft«ati:3a:y, a3fi«-Ctt650n 
m&*tffiHa*fcfcy, *BRT?*i»53€i**Jc^3Rft©»fc 

[0 0 2 1] rofei0t:li3Uxf'Jy^j$W^ 

afltt&/£< br^-f ^-©a«aiRtt&i)(E<-rntf 
_has©fcrct*.tf, A©ft#sygit±^. wr* 

#S'J ^ < , ftfe©^©#B'JBS lnmt»LT3-10 
20 nmT'&&^£, h^06 lOnm 

JKT4:6 3 0nmJeU:i:U ai/Xf'Jyf *li«Dit 
^jiiRttS: 620±30nmt UTfiWf , M^fctC 
^•LTBg6 0 n m©«Sr«ofc**»lia«tt3^KI(rr 
6*>©©. -t©*©6 2 0±10nm©3ft3&*»ftaiRJffi: 

[0022] sr. ±»©a3i«Bttv^-r*it»aas«: 

rgftqi-rsfc, J4EUfci:|^«©ai/Xr-yy^ttfiJB 

. SBDtc^TOte©!!^^^ 27Sr*>^fc3L/XT' 
y y ^«S2 2 i:j5jbu UXf'J y^*S^6*SjRJ* 

Ji2 6t*«H5ivro5. «te»ft©*& 

m^i^tn<^$i#rr^*itaaufc^«fi©3fc 

S: b < (t«s«f« & * d t r m^fRl © 

MBftfc ur©asaiftsi*:afta*wi 2 

©r, □ i/xf U '^^11 2 2 «Iii:M«14o 

£ a$W©&nJR#ffi&l2E L fe© MI^©^ & fc 

40 e»-r. 

[0 0 2 3] 3UX-rys;^SaJ|2 2©Sja«ffi«tci± 

nfc*aji3 0fc, ^©©iSr-raaswfcbroiH 

M4 0«IIUS. MM3 0ttftaiRJil 2© 
S»3te&S*©«Mr»r^©ii3felc|Wfc$-e:at»©r, 
«y6S4 0tt. «S^3 0*^aj5*&«^-Kk:J: 

otMnt»©t'*u, dti&©**tt*S£«ft©ye 

©^T**lRl©R«yfiS:aaS-«i:. mS*lRj©JK»©R« 
^6$:Ml^a, ^*!l»©fc«)©®l!lfiP*D#©tt«Ffc* 
50 t^UXr'J y^jSMfc. UXr-'J y f *ffi»tc 
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[0 0 24] d0»Mft8lC*?VvC, IM4 0£D^I 
JC*Satotti8ft*l«I©*«««S'*lT}KM3 0 £ 

£^£^©*rt^T^<fc<^;*ft£o 

$*i4}&»6t?ft5. c:©J:^»cn«*Tji6l*«fiJi3 0 

«|&«4 0lc«ky»fe;£;ru «JW*;fctfR«ft©** 
fc©t?*3ftlS4 0 £38b^£©^£fto. 
[0025] 



[01] 
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[Bffi©tM%ffii»] 

[0 i ] *ira©iHaic»i!ii : r s«5«B©Wfffi@-c* 

So 

[02] *ll«©lltm^£ttfift^|©SSWffi 

0T-&£. 
[03] 

[04] *m<Dm2®$mmc&z>m&mmmw0m 

io OTrM0-e<&£, 

HW>©BM] 

10 &M$m fukcKw tye* 

2. 2 0 

2 2 nWJy ?ttM ^° 
2 3 

3, 3 0 ffi£jf ■ i c 

4 j§*R/§ 

5 /*tfl& 

6 yessc 



[02] 



24 
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' ■ - — L- ' 

400 500— ^ 600 700 

>*xk fnm] 



02mmm mi & 

**»*»**&*3TI201#«i a% 



m)m& mm m 

3TB 201** 
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©M£tflCf&#£&0. 
[0 0 2 4] £©»&*afcfcHvc «fe«4 0©*HH 

RM^O^ttn y * ^Ul 2 2 L«K@ 
©R^0«#lHlKte& b#tf £&&h**v5 d t fc«ko 10 

«fi«4 0KJ:y*»£;h,, «JW**Uffltf*©** 
<t©t?«6«4 0 £)g8b3fc£©ft^£:fT? . 
[0025] 

[01] 




[04] 



40 



// ////// u2uza 
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MEft©£a*jW5*.5. 
[0ffi©«&M] 

[01] *^©^^M^S^^©^rM0T^ 

[02] *9§«©Httft|K:ffi'&ftS%g%ass©SSKM 
0-C&£, 

[03] *««Klfflv^*SJI©»ttaT**<&. 
[04] *9M3©fB2©llttM(cadffiSS^Se©S 

w»©fflffl] 

2. 2 0 

2 2 3 uxr U y ZWl&M ^ c fc* (y*~ 

2 3 :7^;i/*— Jf 

3, 3 0 ftfijl ^ 
4 JS#U1 

5 

6 %m 



[02] 



24 




